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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup 
device, with which shading due to 'eclipse' of incident light can be 
improved and shading due to peripheral dimming is improved. 
SOLUTION: A plurality of photodetecting parts 1 arrayed on the 
surface of a substrate at prescribed pitches, and condensing parts 2 
that are provided while corresponding to each photodetecting part 
1. respectively, so as to condense incident light on the 
photodetecting part 1, are provided. Position of each condensing 
part 2 is gradually shifted sharply from the photodetecting part 1 
corresponding thereto to a center O side of an image pickup region, 
as it shifts from a center part 21 of the image pickup region facing 
right to an exit pupil 9a to a peripheral part 22 of the image pickup 
region along the surface of the substrate. Furthermore, dimension 

Wr Wn-r. Wn' in a direction along the surface of the substrate of 

each condensing part 2 is gradually increased. 
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2»' i©ffi«:i3«J|cA.* . A,-,' . A.* «, l» 

(c) {C7n-rJ:^«c. S^Sffiik:. iieffiJ^cOMfeiKA 
. A..,' . A.' (Ci*|Ct.-r.5C r)g. -tUiy*, 
•7^d^Cl^>Xffl^^•^'->M.• . M„.,* . M.' 

[003 5] cojc-^tcor. iise«j(c®8!)r/h$t»® 

/h-^mmUL i:i>rj:< ti>0. 0 0 0 1 Mm) 

[0 0 3 6] CCr. »»«^^i22SP (:6S8) 2 2©n 
g^5t^l'C^O„<!:^^•^^->M„• <Dcp'C>0/ <t(DM07k¥:^ 

m (ipi) w/ i*. ffiiftwtc***. 



20 [0 03 7] ^*i2.<fc^{C. 
L2, = L2, + P (n- 1 ) 
R 1„ = R 1, + P (n - 1 ) 
0,= (L2„ + R 1„) /2 
W„ = R 1, + P (n - 1 ) - 
= R 1,-L2.=W, 

L2„' = a2 X L2„ 
R 1.' = a 1 XR 1 „ 
O/ = (L2„' +R 1„ 



2CD)Eeg^JSC2.' . C2„.,' . C2/ ©iHBJ 30 

W," =R1,' -L2„' = a 1 XR 1„ -a 2 X L2„ 

d, = 0„-0/ 

= (L2„ + R 1„-L2/ -Rl/ ) /2 
= { (l-a2) L2. + <l-al) Rl„)/2 

[0 03 8] ;X{C. n#^©v-r^'a^>Xffl.'^•d^->58^ 
d„ - d„., 

= { ( 1 - a2)(L2„-L2„-,) + ( 1 - a 1)(R 1 „ 
= (2 -a 2 -a 1) P/2 
W.' -W,..' =a 1 (R 1„-R 1 
= (a 1 - a2) P 
%SB8<S^*^*-5. (3) , (4) l«St//cv-f 

'C^tcstrsiest (^ns) d^j-jea/cw^^t-rsit 

[0 0 3 9 ] -r^ct)^. C<DvXi/f'pgi:^S«:j;-3t:}# 

en/c-vxe^t?». «»««*'C»ap2 i*>e>sfiii«:?9 so 



12 (a) «:*j«,»t:. 



{L2, + P (n- 1 ) ) 



(b) {C*Jl»-C. 



) /2 



< 1) 



• (2) 

<t (n- 1 ) Sa<3!)v-/i'DU>Xffl>'<*->M 



R 1, 



-a2 (L2„-L2„. 



.) ) /2 
• (3) 
.) 

... (4) 

■:>-C«»M^ia8P2 2--i^-S«:-5n-C. S-v^d/OU 
>Xffl^S:Sf->M/ ©{ago/ Ai>(*tc:^.S^gP*'i:» 

Ai-3Sv-ri'aU>Xffl-'>-^r->M/ OAW-ij^-^iti 

[0040} m-9^tf-AS5l6J^S«:ffl«-»-C±3S© 



11 



^ix->'3>-?>llii]«:j:n.-cgia©W/ . d.i^ib. * 
^E-®w/ . d„K:a-:Jt^r±ieiC < 1 ) . (2) 

D,' =L 2/ -LI/ = (a 2 X 
D,' =R2„" -Rl„* = (a2x 

5£-r^„ ccom-ca. or >-->d../ >d„' <tfe 

e/cto. D/ (5) . (6) -^--^r 
©ntcoc^rSC (5) . (6) *Wc$nS. CtiKJ: 
•5- ^mtj:*)m^A^' , A,..* . A„' i)imm.(D 20 

[0042] c©««-c«> » 1 <mmmmc i „ 

iig 2 (Dmrnmrnc 2 „ i «i3i G7K¥:^rfii^s*^ ^ . 

(5) . (6) ^«r?S/£:brt»n». fi^j:0^i^A„ 

(Sfc«A." ) ®^fflij«:^-r-2)7K¥:firi^<Dms*is: 

to 04 3 ] C(0-v:^e7fpSJ:&ffi{cJ:o-Cf#6n/cv-(' 30 

[0 04 5] ^^CC, Sa-HS^rfflt^-Ci^^^gcD-^Xi? 
n-?'n}g^«R«(4''C>0<DX. Yffi^?: (0. 0) <tL. 

««feM^*'i:^a52 1 ijgfiiss^siagiJ ±.m) 2 
2 *#tfii»«^^^(D 1 /4 as^tcoi^r - > 
(vxi7>'N-i'->}iiiii7^-5?) ^n^btrt^S. Kf^cDS 
/4S|5^}'<D''N'^->K:-:)ti-clJ. ±12 1 /4 S|5^<D-'^•^' 

[0046]® *r. lasKijn-rjr^tc, *ip:^fisj*j so 
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f'PfiS-r-&Ci)5:< . 1^— <DvXi'>''{i»->lSil7'-i'«: 

( 0 0 4 1 1 * fc. ±fEeSiJ>X ir- > i/- (*ijE«ia) 

5rtf^Ci«:J:orSS^j:'3^^A." . A„-," , 
A.' *Jd2«-r«S<fc'5tc (rHifeL/^tt^Jc-^tc) . ffliEf^ 

©•rnaD/ (l2.' iLi.' <b©ffiai-c*»). r 

2/ iRi/ t<D^mx^h$>i>. ) ^i9:s-rSii:>s*^ 

f 1 (D'^immc 1 n tm2<immmm 
c 2 „ i©ra<Data^*D-if fis-?'. b-- A u y X h 

Wf4©^«*j<l:0'C r v -5 vx 

L2.-a 1 XL 1,) >A •• (5) 
R2, - a 1 XR 1 „) >A - (6 ) 

^cfmB.ijf^ix.—m<D f 9^ p X . p y vn^Mdcm^ 
m^<mmmm (.^ti^timm-cm-r) c i,,. • c 

!..„..). C l„„€:3£^?)Slgl<DvX^'-'^•1S^->^iffiix 

7k¥:;^[S]*j J:afSia:^iS](c-s<D f ^ 5^ p x . P y -ctf 

C2„(„.„. C2..*S»^^2<DvXi'>'Sf 
^\tO. 0 iMm) -C^-r-S. C<Dt^-C». miCDv 

x^>'>-5f->JSSi7"-if7!»iS«?)i#3E§?gMi^ (felT rii 
lOmim.m it,*^, ) ) C It.. C l„<„.x,. 

ci.„<t. m2<D-7:^i>j'i^-->mm7'--^imii>^^ 

Vm^i^ («T r^2<D35g?^««(J ^1^-5. ) C2t,. 

C2„<„..,, C2„„<t«. ;tc¥:^iaiccraur(,>-rti 
•ci-^-rnfcPDifi (fiii::fifisj^^) *}tort»s. 

\,m 1 ©Ji0M«C 1 .„»^iSL 1 „ , :&«R 1 „ . ±4S 
Ul„. TiSD 1 „-t?S««)?,n. m2(DjE§Ji5M«fC2,.W 
£^L2„. ;&^R2„. ±^U2„. T^D2„-C3£«>6 

Cl,c„.,,. C !..<!: 112 (D*§JgM^C2„. •-. 

C2. C2„„<!:(DSfi;^j:D^l|{A„. • -. A 

A„„ (^*x6cD*^:^[t]-t-a^Wx.. W 

X.-,. wx.tSL. ^ne.©Sia:^r6]^s«:Wy.. 
D^>X2<D>'^•^^->^cffl^u■ct,^a, 

[0 04 7] /ifc. S«:fe'3^J^A„. A„c,.o. 
A. . ©tt3-l:^W. WR±.K.m^^^^ 1 <Di43.C»0. , . 

0„cn-i)> 0„„ (XI^^Ox,, ■•. Ox„.., Ox 
„iY)SMOy.. Oy.... Oy ,fC-&^htli>) 

152 (0*§^^M1^C 2 . , i (Dra<D7k¥:^l^<Dmfi D n 
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[0048}O ;^{C. 04tCjn^<t-5tC. rUSgom^- 

l*lCCffliE(S*a 1 X. SiS:^{CffiiE(S^a 1 yV^'P 
;^->--';>y (or 1 x< 1 . a 1 y< 1 ) ?rm>%*5 

CCDi^. mi<Di§B««C Cl„t.-.>. C 10 

2x<l. a2 y< 1 ) «:m»^C*56. -eOQlfiESn/c 
||2<D-7;^i'y<$->jSia7'-5fr. ±iH«^^tf-AU 

3>{Cj:-orSJi(DW,' . d -eoWn' . d, 

tcSrJCi-r^toWil^fiKciiasc ( 1 ) . ( 2 ) 
rffllEfg^Q! 1 X, aly. a2x. a 2 y ^r^Jbrfc 20 
<4>CD<!:-r6. ). C©i#, ^2©3E6ff^MJ^C2„. 

mmcur' . ci„cn-,,' , ci„/ tm2<Dm 

BmmC2^t' . C2„,,.»,' . C2„„' t(Omtj: 

*)mmA^r' . ••. Am»-o' . A..' «. ^>-rti<on 

SBjs^ic, ±l2ai^fOSiiglA„' . A 30 
,t»-./ - A„/ (cm-rSC rig. f Adrt^^vw-i^o 

[0 04 9] C©J:^tcl/T, Jl!B9tj(c€iJt)r/h$t»S 
/jN^amffi ('pii< ti>0. 0 00 1 «m) rBfiR^*! 

[0 0 5 0] C®-rxi'fPSi:&fiE«<:J:-3-Cf#e,<a/cv^ 
M<DS3tX?i-C. SEJftcDSTfeXllilBjIiK: HjcCDvX 40 

(0052) * fc. ±8eeS'h>^ er- y >i/»©iPf i ©-^ so 
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CXm2©v^i'4ffl(,»-cfiB;XS?16. ^mi'ST-i-c-^Ai) 
■5). C©J:^(CL/fcti^. Ill0[)v;:^i7. m2<D-?Xi^ 

=s:mmici'fmvii>, tcUL. c<om^. 2^<D-?:^f 

[0053] ^fc. ±iagi/h:^-!r- ij >i^H!rom 1 ©V 

t!-rsii«>{c. ±ffia/i^;^^r-y>^fB?©ll2©•7;^ 

O. v^i7au>Xffll5t*4J®«:>!tU-C»l©v;:^i'*jj: 
iyfm2©-^;^i'*fflc>-ca5l&*?f ^figtc. ffl/lNS5tS?g 

l©-^;^^. 02©-7;^J»?:|S^tcf1ES|-C*S. fc/c 

L. C©^^, 2t5(©-7Xi'<!:2[51©7;»- h 'JVi'^:? 

©i^n±»Mi«)iSi<>. $ 6(c*ip:&fiij©i5f. *^ci(*aji: 
:SfiSi©*(c»/M-ir- > d/'***^^ c i *!-c* 

*/c. *¥<!:Si::^|6]©!ffi/h (MiE) fg^BPICfiL/J&i 
(00541 

ms.ismmt. waji«{ciE^t§ns±ias«±©«»M 

nr, S«?tgp©(4a*5^©S!7tgpccS=ff£;-r^.S7feg|5© 

i5&«^g|5©±ieSKS«c?& o /c5?ISJ©■^r^^*i^ ^ tc:*: 
^Co-C(,»^©-C. ASt3l£© r^r^uj CCjrSi'x- 

[0055] -j|»fifl?!^@tt«fl*^g-C«. ±ia«8« 

«^^gS©*¥:SriS]r*^*>6. 7k^:fri^(cML-ci^x 

[0056] -*^»J!SI©@»}S«!^^g-C«. ±fa}g^ 

JS«J^g©gtt:&i^o-c*^*^e.. fiii::^rr6)(cMi/ri>x 
[0 05 7 ] c<Dmn<D®{mm.^mo:>^^iTm<<.jiitx 

«. ±ai©@i*«fi^i^g4. fi£3fc©-®9t>Aj:@«j}gtR^. 
S*^>S^SJS^i^<P«©^a-feX-cf'PS?t?*S. 

■r^c*D^. *pfegi5ffl«»4Bi©s57tx«-t?«. m^cDS^ 

XmtmmK. l ljc©v;^i'^rfflt,>r 1 lHl©S5t*?f^« 
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[0 05 8] c<D^m<D-7::^i^i'^mismic^tni, m 

il^tDO. 1~0. 0 1 umigStCSSUfci-C. ±SB 

tt<<!:^>0. 0 00 1 am) %^ofift«J«J««r1iBi3 

(0 05 9] -JISfi?^)S(D-7^ i'f'PS^^ftl*, 

i. ±ieai*is<o±iE»Sfficc?s-,fc*ioi<D^s:^k<!; 

[@DiCD@#A^I$%^] 

[01] c<D^<D-miiiiBm<mfmm^imf 

[02] ( a ) «*^?|or)vx ^{f-WS&i'kAi^lfSi^ 
-■i'^fjiL. (b) (i (a) ©vXi'yN-^-l/lgiiif^- 
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* (c) » (b) ©■7^i7y^•^^->^iiaf^-^^^^iiijl/r 
s. 

[04] 03<D-7;:^i'>r\-^»->JSiii7"-5'5:ffliEl/)rc 
[05] 04©T>;i^y<di->ii5Hf'-4f*«ffliur 

[06] S£*©@t^«l^igS*/T^r»rE0-C* 
[07] ±^fi^©@(*Ji«»a«:oi,>r. (a)«* 

tiisffi«i*isc^jt^©!i$ttt, ( b ) moimsmifimi.^ 
it^cDlStt i * ttsj o -csi 0-c * 4 . 
[08] S^©@»«fi{ilg©tH:^(i#i!gJB=fe^1-0 

(0 9 ] 06 ©a(*»«$SS©ti:£*©55(aca|-c*-^ 

?r^-r0r*^. 
[«F#®ltii!8] 
I L AS*3t 
1 

9 a mmm 
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